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Introduction 



The National Bureau of Standards document expanded on the importance of maintaining the 
right of amount of water vapor in the sealed encasements (National Bureau of Standards 
1951, page 4): 
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chemically corrosive air? (Leary, 1999, 2000). On July 28, 1998, Margaret A. T. Kelly, of 
NARA, contacted Dr. Joel S. Levine at NASA Langley Research Center (LaRC) to request 
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Declaration of Independence 57.2% RH (Location 1) 

58.4% RH (Location 2) 



For comparison, the measured relative humidity of the atmosphere in the encasements 
containing the U.S. Constitution, Pages 2 and 3, based on gas extraction and analysis based 
on a de-w point hygrometer yielded the following results at an ambient temperature of 
22.0°C (Davis et al., 2000). 

U.S. Constitution. Page 2: 63.7% RH 
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The presence of dew was then detected visuall 
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hygrometer methods will result in driving the interior glass temperature lower than was 
actually needed to form dew at equilibrium. A lower dew point temperature results in lower 
relative humidity calculations. 






Photograph 1 : Observing dew formation. 







Temperature measurements were taken on common plate glass at LaRC and on glass from a 
disassembled encasement (glass from top of U.S. Constitution, Page 2 encasement) at 
NARA, to provide a correction factor because the thermocouples were measuring external 
glass surface temperature, not the actual location of the observed dew on the internal glass 
surface. 
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Table 1. Dew Point Temperature Measurements, Corrections and % Relative Humidity (RH) 
for Each Encasement (See text for details) 
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‘Corrections; 

Thermocouple placement correction (vertical); 0.4°C 

Thermocouple placement correction (horizontal); 0.5°C 

0.9°C 









Figure 3: Front view of thermoelectric cooler device showing thermocouple locations. 





Figure 4: Thermoelectric cooler placement locations for measurements. 



Photograph 2; Front view of thermoelectric cooler device showing heat sink compound 

under “foot” and thermocouples. 



ic cooler device. 



Photograph 5: Thermoelectric cooler device placed on opened encasement. 


Measurements to Determine Gradient between Tod and Bottom of Glass 
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upon return to NASA LaRC, measurements were repeated several times to measure 
differences due to thermocouple placement under the glass. An additional 0 . 002 ” type “T” 
thermocouple (unavailable for NARA test) was centered directly underneath the “foot”, 
sandwiched between the “foot” and the top of the plate glass. This thermocouple was used to 
determine both the vertical and the horizontal thermocouple placement corrections. 
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Comparison of NARA Encasement Glass to Common Plate Glass 




Common Plate Glass Test 
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Figure 6: Common Plate Glass Test. 





Figure 7; Front view of through-the-glass measurements at NARA and NASA LaRC 

(0.002” TC used only at NASA LaRC). 
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